Objective: To assess the outcomes of intratympanic steroids in the management of idiopathic sudden sensorineural hearing loss. Study Design: Retrospective study. Setting: Academic tertiary care medical centre. Materials and Methods: A total of 67 patients with idiopathic sudden sensorineural hearing loss were included in our study. Pre-and post-injection audiograms were taken to assess the outcomes in improvement in hearing. Hearing outcomes were assessed with respect to duration of onset of treatment and age of the patient. Improvement in the speech discrimination score was also assessed. Results: A total of 67 patients were included in our study of which unilateral cases were 59 and bilateral cases were 8. Subjectively 35 patients reported improvement in hearing after the therapy while objectively we found 44 ears [41 patients] had improvement. The mean PTA pre ITS was 62.7 and after ITS it was 56.3. Maximum improvement was noted at 2000 Hz and 1000 Hz. Conclusion: Intratympanic steroids can be offered as a first line therapy for idiopathic sudden sensorineural hearing loss as it is minimally invasive, and can be performed as an office based procedure with no systemic side effects. No major complications have been reported in our study and results have been satisfactory.
Introduction
Idiopathic Sudden Sensorineural Hearing Loss [ISSHL] is an otologic emergency that requires quick and prompt management. ISSHL is defined as 30 db or greater hearing loss in three consecutive frequencies occurring within 72 hours or less [1] . The term idiopathic should be applied only after ruling out other causes of sudden hearing loss like noise, trauma, infection, neoplasia, toxic, neurologic and metabolic causes [2] .
ISSHL accounts for 1% of the cases of sensorineural hearing loss [3] . Most of the cases are spontaneous with no attributable risk factor. The pathophysiology is not fully understood with various causes being implicated in the disease causation like viral infection, immunologic diseases, intralabrynthine membrane leaks, vascular occlusion with disturbances in the microcirculation [4] .
The first reports of SSHL were reported about 60 years but there are no conclusive guidelines with respect to management of the disease. Silverstein first reported the use of intratympanic steroids in the management of sudden hearing loss [5] and since then intratympanic steroids have gained popularity in the management of various disorders affecting the inner ear.
There are various protocols in the management of ISSHL like antiviral, systemic corticosteroids, anti inflammatory vasodilators and anticoagulants but there is no universally accepted protocol for the management. Many studies have shown efficacy of systemic steroids but the adverse effects of it are well known. Hence to avoid the adverse effects and to have concentration of steroids in the inner ear intratympanic steroids are becoming the latest trend in the management of ISSHL.
In our study we included 67 patients with ISSHL and all of them managed with intratympanic methyl prednisolone as the primary modality of management.
Materials and Methods
The aim of the study is to assess the outcomes of intratympanic methyl prednisolone injections in management of ISSHL.
This study was conducted in the department of ENT and Head and neck surgery Yashoda Hospital Secunderabad which is a tertiary referral Hospital. The study was conducted with the approval of institute's ethical committee. It was conducted from December 2009 to September 2015.
A total of 67 patients were included in the study and receiving intratympanic steroids. Detailed history was taken from the patients regarding onset of hearing loss, duration of hearing loss, if there was any pre existing ear pathology or any prior viral infection.
Hearing loss was documented with audiometric testing. Tinnitus was graded with tinnitus handicap index inventory by Neumann and McCombe [6] [7] . Pain score following injection was assessed with visual analogue scale [8] . MRI brain with Gadolinium contrast to rule out acoustic neuroma and other retrocochlear lesions.
Inclusion Criteria
1) Sudden onset of hearing loss with less than 72 hours durations with loss of more than 30 db in three consecutive frequencies.
2) Normal MRI Brain with gadolinium contrast. 
Exclusion Criteria

Procedure
The procedure was performed as an Outpatient basis. Patients consent was taken before starting the procedure. The ear was anaesthetised by instilling 4% lignocaine drops in the ear for ten minutes. With the help of a 0 o Karl Storz endoscope a nick was made in the anterosuperior quadrant of tympanic membrane for the air to escape. A mixture of 0.3 ml of injection methyl prednisolone [125 mg/ml] and 0.1 ml of 2% xylocaine was injected into the middle ear through another site in the anterosuperior quadrant of the tympanic membrane [ Figure  1 ]. All patients received four doses of intratympanic steroids with a gap of four days in between the doses. After seven days of completion of the treatment, repeat audiometric testing and grading of tinnitus and vertigo were done. Patients were followed up for a period of 1 year.
Definition of Recovery
Criteria for recovery documented by Haynes DS in their study was used in our study also [9] . Haynes DS used 20-dB improvement in PTA or 20% improvement in SDS as a criteria for success. COMPLETE RECOVERY: More than 20 db improvement in 2 consecutive frequencies. PARTIAL RECOVERY: Improvement between 0 and 20 db. NO RECOVERY: No change in PTA in any of the frequencies.
Results
A total of 67 patients were included in our study of which unilateral cases were 59 and bilateral were 8 cases. A total of 75 ears received intratympanic steroids. Males were 43 and females were 24 with M:F ratio of 1.7:1. Right ear was affected in 33 and left in 42.
The mean age was 44 years with the youngest patient being 13 years and the oldest patient being 75 years.
Improvement in Hearing
Improvement in hearing was assessed subjectively and objectively. Subjectively 35 patients reported improvement in hearing after the therapy while objectively we found 44 ears [41 patients] had improvement. The Mean PTA before ITS was 62.7 while Post PTA was 56.3. Frequency specific improvement is reported in Table 1 . Maximum improvement was seen at 2000 Hz and 1000 Hz. Out of 44 ears which had improvement-Complete Improvement was seen in 19 ears and Partial improvement was seen in 25 ears. In these 25 ears, there was improvement ranging from 10 to 20 db in 2 consecutive frequencies in 22 ears and 3 ears there was improvement less than 10 db. No improvement was seen in 28 ears. In 3 ears there was transient detoriation of hearing which was not more than 10 db from the pre ITS level. The hearing reached the baseline after 1 month of completion of treatment.
Correlation of Hearing Improvement with Duration of Onset: [Figure 2]
We tried to correlate improvement of hearing with respect to duration of onset of treatment. Duration of onset of treatment ranged from 1 day to 38 days with a mean of 10.8 days. We found the patients who had improvement of more than 20 db the mean duration for onset of treatment was 5.7 days. Patients with improvement less than 20 db the mean duration of onset of treatment was 14.4 days and in patients who had no change in hearing the duration was 9.6 days.
Correlation with Age: [Figure 3]
We categorized the patients into 3 groups according to their age and assessed the improvement in hearing. 6 cases [ears] were below the age group of 20 years among them in 4 patients therapy was successful while in 2 patients there was no improvement in hearing. Forty one patients were in the age group of 21 -50 of which improvement in hearing was seen in 23 cases and no change in 16 cases and worsened in 2 cases. 28 cases were above the age group of 50 years. In these group 16 cases had improvement in hearing while 11 cases there was no change and worsened in 1 case.
Improvement in Speech Discrimination Score
Subjectively 35 patients reported improvement in the clarity of the sounds perceived. Objectively also the Speech discrimination score test was done. Mean Speech discrimination score improved from 49.6 to 55.3.
Improvement in Tinnitus
58 patients complained of tinnitus before therapy and pre THI mean was 0.8. Post therapy 44 patients reported reduction in tinnitus while in the rest 14 patients it remained the same and post THI was 0.4. 
Discussion
Our study included 67 patients and 75 ears. In our study 11.9% [8 out of 67] of the patients had bilateral pathology while another study by Fetterman reported the incidence of bilateral athology to be 1.7% in their study [10] . A study by Jeong-Hoon Oh report the incidence of bilateral disease to be very low [11] . In all patients intratympanic methyl prednisolone 0.3 ml with 0.1 ml of 2% lidocaine was used. A study by Ljiljana Cvorovic et al. report better hearing outcomes with intratympanic methylprednisolone when compared to intratympanic dexamthasone in sudden sensorineural hearing loss [12] . Lidocaine was added to relieve pain. A report by William Slattery support the use of lidocaine to alleviate pain in their Patients [13] . In our patients the Pain score was less than 2.
Subjective improvement in hearing was reported in 52.2% [35/67] of the patients while objective improvement was found in 61.1% [41/67] of the patients. 6 patients had objective improvement while they did not have subjective improvement as they fell in profound hearing loss category even after 20 db improvement post therapy. Overall success rate in our study was 61.1% while in a study done by Khaimook W et al. found overall improvement of 45.2% [14] .
Objective improvement in the PTA by more than 20 d in 2 consecutive frequencies was the criteria used to COMPLETE RECOVERY in our study. Haynes DS in their study [9] also used the same criteria to define improvement in the hearing outcome.
The mean of the baseline audiogram [PTA average of 500 Hz to 4 Hz] before and after 1 year of treatment was 62.7 and 56.3 respectively. A study done in china by Li Peng reported improvement from 64.8 db to 52.9 db [15] .
A maximum improvement was seen at 2000 Hz and 4000 Hz. Improvements in mid frequency was higher compared to low frequeny and high frequency. While we found improvement at 2000 an 5000 hz, Yang et al. reported improvement at 250 Hz [16] .
We tried to correlate the maximum gain in hearing with the duration of onset of treatment. The mean duration was 5.7 days in patients who had more than 20 db improvement. A study done by Haynes DS reported no benefit of intratympanic steroid injections in patients beyond 36 days of onset of SSNHL but this did not correlate with our study [9] .
In the patients below the age of 20 years-66.6% [4/6] None of the patients reported any major complications. Only transient nausea, vertigo and pain were reported by the patients. A report by Li Peng also describes no major complications in their study and only one patient developed persistent tympanic membrane perforation [15] .
Sudden sensorineural hearing loss is a true otological emergency which requires to be managed effectively. Thorough evaluation of the patient is mandatory before starting any type of therapy. Various Studies indicate different modalities of treatment for this condition but in our centre we chose intratymapnic methylprednisolone as the first line of therapy in all patients with sudden sensorineural hearing loss.
Conclusion
Intratympanic steroids can be offered as a first line therapy for sudden sensorineural hearing loss as it is minimally invasive and can be performed as an office based procedure with no systemic side effects. No major complications have been reported in our study and results have been satisfactory.
